11/12/2004 17:30 FAX 9497372900 



O'HELVENYSMYERS LLP IR01 



(2)033/083 




c 



c 



c 




Pharmacodynamics, Pharmacokinetics, and Therapeutic Drug 
Monitoring of Glycopeptides 



AhsdairP.MacOwron 



rcytoufifomj Uam AJaw* itten t. coin** in 



pw&tai 



Sflff?. "^"P* 1 * '^"wcafinweflftu. M afiVsnafiSfiWmdwnSg 



fnannfiWa^fmmi* offer* u opportunity to relate 
knowledge ebogi as antmifcrefaia] dmg'» t^vftm miTTr- 
tibffiiy, miBaw rntibjioiry coocdrai*o (MffCX pa* 
aniibfodc effect {PAHX ptnem of bactericidal actio* 
awl fotenctions with taimajc ceQi to pftairaacoimetick 
to opcnrnr &mg dosing ngmtti*. 

nignss the jnmtioaofoaetmB for severs J hour* after 
BfliihicterfJ conocarattoM 

AJthocgb fte exact fflficbsdsoi of the PAfa * mduMii*, 
h may be reined to repw of bat not killed, 

cclfc; separation of bound drug from target; orsynthexii 
of neveugrttsorpioidninX Pt^Tliw. ofipWojpo- 
n ' n *» QtiCroUdEi, cad aminoglycosides hare a PAE 
QgttiH bacteria thai have a positive resuh on Cram's 
^Dteti (2> Akhougfc (he »ca»ai«nent of tf» PAB 
apewfe on efts method used <3\ vancomycin hoi beta 



M^fS^^f » A\ttorir ?. 



shown by a number of techniques to have e?AEof2to 

Teta^^fllsohtaaPABite 
Jhto to of vanconn/cin (o.7>. If a concentration we]] 
below the MIC is allowed to remain instead of eon. 
pwaJy moovlog the antibiotic Airing the measurement 
of the PAE, (he PAfl duration is cbobled for vancomy- 
cin, whfch is ttf mod a sub-MIC effect 7W« measure is 
**pooeiitial decay of i drag cooccotrarlna in 

senrm (9V 

facmrfag me coflcectratkm of vancomycin to the 
tespntic range (1a. fiwn 3 ing/L to 40 tngfU ikes oat 
nrosc the lime to til 1 99.9ft of the b-deHaJpcootejon 
c/iheiaBofbD(9);thcntBof kflUnj U tfower for 
fcicoplenin than for vatw^^perfxapB became of the 
formers high potato binding ()0X 

TV pharniacndynamiea of glycopeptides sorted In 

rial coocemdoos oiler no ad**ntagc b bacterial wins 
or tnortaltty, whereas Higher, luteined of 
nwfttqocra dodnghave fattproved tovrvaj to fining 
najfleli of mftctive efxducardius (1 1,12), 
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phsmwody najpic psnmtten were compered whh the 
effective dose * C£D*), The time serum conantndca 
m ttcccccd theAHC IT > MK) and *ai best related to 
ED» when tremroj peaicrllm-resistant fttrumxttrf or- 
gaalsms with either Tancpmydn or leicbptenia (13). L T sc 
of in in vitro, conu'naou bacteria) calUire model nip- 
pom this findhjg, By iimttfatmg foor ihirerent therapeu- 
lie regimens with various peak or trough conccozn- 
ww iir ore* under the com (AUCX bui maktaining' 
T > MIC w 100ft, ii shown ibax dm were no 
tffletcnew in the degree or rale of X oa/vsi* falling (I4X 
Laboratory and animal evaluation of glycopepcide 
pbain^cotymwuo inmcoies thai' glyoopeptldes db nor 
Show ctmommiwNlependaji faffing m the therepeatxc 
range; hence, hljh puattone cococntraiiw are unlikdy 
» be of bene KL In addition, they have s PaB cod sub* 
MTC effects, icdkmrni thai serum ccncontmkraa need 

T > MKT or wiaiaed cooceotntfont ere relate* to oat- 
owe. Protein binding artecta bacterial kUKng with fci- 
coplanin. Tnereforc the dosing interval b probably boa 
optimi2ed a» T > MIC pha PAH, although dimcaJJy, 
wiH conventional dose* of vencoorvein, T > hflC is 
100%, TbJa rcsoJt had led some ©.propose that smaller 
Otesthae the lundoid 2 grama per day of vancomycin 
my be Jurt as efreetjvo In clinical practice; alteraatrvely 
longer dosing intervala may be appropriate for aJycW 
irttti (J 5). 

PHAfiAJACOHTCTlCS 

The phertnacoljrtEoa of v an cocay t in aad tciiopltain 
tare te n OUacfrdy stuoled and a* known to vary fa 
oiffemnl patient poops. For example,' venomtycu han- 

ffS&?"?¥* ^ iffl P Btan «* Obesity 
U9^fivtTfkiron5(2JXvarfoasren^ 

Jwiuopenie (28), malignancy (29X age/and 

•*» and lis tbempy (Tabic 1 

Similarly, tefcopiaat) prjanreMcaunedcs are altered fat 
renal impairment (33^4), renal support rheranjea 
^^chilo^and^e^aU intravenous (TV) 
«Vg anoseii (38), bum patients Crfc and netttonQsjafec 
Tenia 1 r^liaddlfmah la ctear fa* iiattfaid dosing 
oftekopiado (400mgx2for24hot^then4a)n^ 
hcorWra^inaSgoificamiaira 
prt*0» scrum cooceatratioiu of 1Q mg/L 
. ^^vpharmacokifietic variattlity on hs own cni 
rartrjr be a jusoTicssion for TOM and only becomes im- 
portant if serum concrantioQs can be (inked to toxicity 
nrefficacy. This link hu been tenuoua fef aJycnpe y Mca 
and continued TDM vtoqmihwitnteltoWtou* 



TABLE 1. Parkns fetters afikvti/y wdvo^vtm 
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"rlvl9%<^).Tlilap^ 
nnmnjenoeof new data. 



Vancomycin sernm monitorias. If performed, is aimed 
ii^docing mo risks of ncphrouwlcity or omaojudry: lt< 
wiD not ncdoca Immndiam or uiftnuon-retatBd Kaicftkx 
Omaoaldry is difiticuU » assess cUeaQy and <am U 
aketchy becauae may ere often oudock^ of case repons 
in petnti wlih renal failure, who sonctixnes have high 
sennn concentration, h is not sufficient to make any 
association between concenemtionj ood to* ferry. 

TTm incjdeaea of nephrotoxicity u prebab]y leas man 
5% in pft&tms txeeitd wkh vancomycin alooe, bet bJahcr 
if a comhijiation of vancomycin plus an Jtnw^ycoside 
Si used (47* Toxicity la also aasociated with lonaet 
eourse* of iherepy and the ciiaiiad report of aid 
Modlcriog (47) linked date patterns ro trourt^ceT 
ttadooa of 30 n&L to 65 ragTL before tte onaet of u,,. 
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ifiky. Him are bow several reports thai vancomycin 
TDM services invrHvin^ prescript**! review,' blood con- 
cenmdoo meacufejseot and dose madHtcainm by clini- 
cal ptovnadsti can rtdoce the incidence of ne;Arotbx- 
k:Hy. Ia a 1994 projective cohort study in d teaching 
hospital, 1 16 poikaa who re»sjvod mom than 4 days' 
therapy and were not neutropenic or fn an intensive core 
Mb or estabHrfwd renal frflure were srudied. It wis 
shown tb&ilbfiraee tfneprnaoaichy was 24% in poems 
not ranefembed to the TDM service, compared with 7% 
uf those who received TDM (4$). A similar and pn*pec- 
live landomizcd ROdy in 70 patterns with hematologic 
malignsscy iodwncd thai iiephwcxirily was lower in 
patients rceruficd foto the TDM am (mild toxicity, 
J3J4: modems. 0%) compered wlft those who re- 
ceived no TDM (mils; 33*; moderate, 9.1* [49J). Fur- 
dwraore, In a respective review of 273 patients who 
positive results of infoctkn with Gram's stein. U was 
ihowa dm tenon voacomyda cc«eeotrw>oci before on- 
set of nepfcrotDxidt* were higher (233 J2J mg/L|) in 
those to whom tnxJciy developed than in those in wtam 
is cSd m (J02 [18 mg/L) |50X In cooirast in a pro- 
spective study of patients randomized to have dose fid- 
Jusrniem to achieve predose ceocentretm In the rsogo 
of 5 ra#Lk> 10 n#L 10 mg/L to IS rag/L or 15 mgfl. 
lo 25 mg/L. do correlation wan found to eeahrotoxidty 
. I«X 7 
Thrembocytopeeii associated with large doses of te- 
jcoptomg0n\gAj per day) has recently bora related to 
-trough COBceatrirtcot; for those with trough coseenna* 
urec* ttxr»frm60 mgfr, e#< of 58 'nar^ tada 
decrease la Resets; wfoes w^twiegh eo i oi ettab l o i a 
Of fas than « tatft, n of 2St hadfu ffaereese in*bsefat 
(p<aOS)[52JX 

OUTCOME 
Keoospeotive dsn reviews of tokmplwnn cHiti^ 
als have unhealed 0w serum coaccMnaJona are related 
to cluneal ocnwnte. In ao rrpon muiuzctcr rtody in 
which most patients had figbt^sided infection doe to 51 
mora and prcdese coojct aa e tawa had been adorned u> 
between 10 mg/L to 13 mg/L it was reportsd that pua- 
ooKconcentrttkaii o/tckopJanU of more then 40 mg/L 
wero associated with htmroved outcome (53). A farther 
study (mainry of bone mrection due to 51 aumu) «g- 
g ested dud larger doses than were coirvetrnmaliy Qjednt 
th*t tins were required tor successful therapy and due 
average were 363 fa- Ityinthoasijccesafuljy 
treated, and only 9.7 rag/l ill the three clinical finhra 
<34>A lenospectrve renew of three trials m totalled 
States imfeaed en ssxcd&tioo between increased dose, 
high trough serem levels, trough eooccnnatx»i*4IC i^tio 



end days to clear bacteremia, /ever days, and clinical 
improvement (J3). A further retrospective review of 31 
eases pubhshtd with sufficient ptainucofclfielk and sus- 
ctptibitity data for anaJyiis indicated a retroewthip be- 
tween credo* and postdose tticoplanb concentradons 
aad predosciMIC or postdose/MlC rnrios and cHnkaJ 
outcortxt. Dose was rue related to outcome in this rei 
view, m which most of the pujents had severe scspfey- 
lec«cal infection (36). In m more recent review of 91 
patients with 5. nvrrw bacteremia using a multivariate 
analysis lo rclasc age, weight, dose, loadfeg duse, coid- 
■ biMifoa therapy, and scrum eoiuxntotions to outcoroe 
has shown that only trough coocemratioe and age were 
SigmficanUy related to outcome (57).. A prospective 
stody of u^copteain to treats auteaj infeoive endu es* 
(fiihj showed that if the prodosc conceatisiion was 1k« 
dun 20 mg/L, six of 10 patten (a foiled, compered with 
one of U If the eocceotnilion was more than 20 ro^L Id 
<O05)C3KX ~ 

The chm rdahng to vancomycin serum eoficeatredon 
lo efficacy H less dear. Two prospective nodies showed 
thai Aerapeutfe dreg nocatc^ng (TDM) smices had nn 
efrecr on crTicacy (48/19) and an intervention in which 
patients wore deliberately itratjflcd into three groans 
with predose tajgeti of 3 og/L to 10 n\g/U JOmglio 
ISji^ot 15n^to25irfn.shc^M 
fever days or diflical imtcane (51). In contrast, two ret- 
respective reviews were able to relate nerum concert trv 
now to oacc^ nxasnroi. In a retrcspcctfve review of 
273 patents whh pauaVe results of infection etoven 
w^h fbm'% Ktahj 71maicntnn and coneagucs (50) wqc 
aMe to rcj&rv, troughs of i*hbs than iOxng/LtpondDced 
nuaAer of rever daje ard aa tended wm'iebluud eel) 
respoaso but not to Jeogdts of Slay or navtsiity. MQfiatn 
colkaguei 09) related trough craocmraooni co n> 
iapsa mtes in palients with peartemhis who were trcatsd 
wife aimureom srebulobxy peritoneal dialvsts for end* 
^ renal fiscal Who, 

tktt wm less than 12 nuyU O of 14 pstknts leWd; 
when lit wag more than 12 mgfc> cone of 17 relapsed. 

in encxhoion, plun^necc^menrfc pxxsdpfct mdieate 
n^peckjsertweei^ 

^ec^udeerionincsswe^ ^ m 
©fltli based on tcicopUnin therapy of snjjnlrylncncca] in* 
fience^evidencekJessco^ 

rur both vancoflryein and teJcopknin, there b data to 
^ nredose cocKcntrssioas to BOskfty (ncphfotniicity 
refvMBcomycin end thrombocytopenia for ceicoptojaa), 
TaMBj stnamarires present rcconutu^c^mtorsrycD. 
pepode TDM, including those which have been used md 
mttVUed In the past, end more streamlined reroornen- 
diuons dm may he more spproprlme for the future. 
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